Résumé. - 
Abstract. - Dissociation rates of molecular nitrogen in electrical discharges have been calculated by solving a system of master equations, including V-V (vibration-vibration), V-T (vibrationtranslation) and e-V (electron-vibration) energy transfers.
The results show that the dissociation rates slightly increase with decreasing gas temperature in the temperature range 1 000-2 000 K at the electron temperature Te = 20 000 K and electron density ne = 1012 cm-3. In these calculations, dissociation rates are two orders of magnitude greater than the corresponding rates obtained by direct electron impact. 1. Introduction. - We have recently proposed a a theoretical model to explain the high dissociation rates of molecular hydrogen in electrical discharges [1] . The model is based on a solution of the master equation for the populations of the vibrational states of the ground electronic state. Processes considered include vibration-vibration (V-V), vibration-translation (V-T) and electron-vibration (e-V) (1) [5] .
(P7:)V-T (N2 -N2) = = 5.7 x 10-12 exp(234.9 Tg-1/3 ) atm.s (6) while the Q11 ones have been obtained by calculating Pl 0 by means of equation (22) of reference [6] . The e-V rate coefficients have been obtained by numerical integration of the experimental 0-v (v 8) cross sections [7] [8] where I is the identity matrix, J is the jacobian of the system calculated at time t and h is the step size. (2)), even though, due to the prevalence of V-V processes, a second order coefficient would be more revealing. We prefer, however, to keep the definition of equation 2 by analogy with the H2 system of ref. [1] . To understand these results, we have reported in figure 5 the Nv distributions at different gas temperatures. It should be noted that these distributions are very similar, even though the population densities of higher vibrational levels (v &#x3E; 30), which are responsible of the dissociation rate, decrease with increasing gas temperature. This is due : I) to the fact that the V-T processes, which tend to depopulate the higher vibrational levels, increase their importance with increasing gas temperature ; ii) the forward V-V processes, at low gas temperature, present rate coefficients much larger than the reverse ones, due to the fact that the Boltzmann factor which relates for- [12] and by Gordiets et al. [13] . According to the first authors, the non-equilibrium vibrational population of diatomic species is made up of three ranges : 1) the first controlled by a Treanor distribution [14] at a given vibrational temperature 2) a plateau region in which the V-V near resonant processes dominate the distribution ;
3) a deactivation region in which the NU distribution follows a Boltzmann law at the gas temperature.
The onset of this deactivation region occurs at a vibrational quantum number v * given by [12] where Ni is the population density corresponding to the minimum of the Treanor where Ei and AE are our El o and ô values expressed in K, 3vT and ôvv which enters in x are parameters appearing in the V-T and V-V rate constants, while C and x can be calculated from the equations reported in [13] . Values [13] ). Values of v ** (see [13] Fig. 4 of Ref. [16] ).
These deviations should increase kd, since the Maxwellian assumption underestimates the tail of the distribution function (see Ref. [16] ). Another factor which should increase kd' is the insertion of the higher vibrational levels in the direct electronic mechanism. Due to the lack of informations on the relevant cross sections, the following scaling law has been used to test the sensitivity of kâ on the higher vibrational 1) The use of SSH theory for calculating V-T and V-V rate coefficients, which, despite its wide use, is known to be a poor approximation (see for ex. [17] ).
2) The extension of these cross sections, as well as those of e-V processes, to the continuum.
3) The use of a Maxwellian distribution function for calculating the rate coefficients of electron vibrational processes.
4) The neglect of the recombination process as well as the influence of atoms on the dissociation constant.
5) The number of vibrational levels considered in the present study.
The computer program has been succesfully tested by comparing our results with the corresponding ones found by Polak [18] .
To investigate the sensitivity of the present values to the V-T and V-V rate coefficients, we (b) V-T rate coefficients increased by a factor 10. (c) V-V rate coefficients decreased by a factor 10. only justified by the lack of information on these cross sections (especially for V-V transitions). As for point 3, one can say that in the actual discharge conditions the electron distribution function in N2 strongly deviates from a Maxwellian one especially for energies greater than 4 eV (see Fig. 4 of ref. [16] Fig. 5 of [16] ). An estimation of the relevant energy decay channels (V-T deactivation, superelastic collisions, dissociation) based on equations (12), (22) of ref. [13] 
